Abstract. The study presents the results of years of research in the field of quality management of industrial production construction production, based on mathematical modelling techniques, process and results of implementing the developed programme of monitoring and quality control in the production process of the enterprise. The aim of this work is the presentation of scientific community of the practical results of mathematical modelling in application programs. In the course of the research addressed the description of the applied mathematical models, views, practical results of its application in the applied field to assess quality control. The authors used this mathematical model in practice. The article presents the results of applying this model. The authors developed the experimental software management and quality assessment by using mathematical modeling methods. The authors continue research in this direction to improve the diagnostic systems and quality management systems based on mathematical modeling methods prognostic and diagnostic processes.
Introduction
Systematization of the quality control of construction products suggests that there should be developed some techniques of objective quality control to be systematized as a wholesome management. It is obvious that this particular step is only possible where the system includes the algorithms of determination of estimation indicators and algorithms, management, and the results of analyzing the production process. Presently, actual quality management implies financial management, because the quality of production directly effects realization, modernization, and production costs, including those unjustified losses due to optimizing the production cycle and production in view of the required standards. This article features the results of a long-term research made by the authors in the field of quality management of construction production basing on some mathematical methods of process modeling and the results of implementing the quality management program which they have developed in the production process.
Quality management has been thoroughly studied for the last 300 years in Russia and across the border, however there still remain multiple problems unsolved. Every new epoch demands new approaches and strategies, because there comes a need in transition to a new-quality technological level and more advanced ways of production and management. Rather a long distance has been covered since the first conceptual models put forward by Adam Smith [1, [142] [143] [144] [145] and Karl Marx [2, [76] [77] [78] , who assumed that there could be possible a prognostic analysis and management by means of objective models, from mathematically justified ones to those of automatic control. The works by L. B. Zelentsov, A. L. Zelentsov, K. N. Ostrovsky "Optimization model of quality management system in construction" [3] , A. L. Zelentsov "Organizational mechanism of management of quality in construction in self-regulation" [4] , V. V. Kostuchenko D. O., Kudinov "Informative providing of management of construction systems" [5] , V. Kostuchenko, V. Pogorelov, M. Assyra "Management of Investment Strategy and Innovation in Underground Construction" [6] . S. L. Avir "Control the quality of panel construction" [7] , L. I. Pokrass"Quality Management in building trust" [8] , A. G. Roitman "Reliability of designs of operated buildings" [9] may serve as good examples of scientific and methodological approach to the concept of quality management by means of mathematical methods.
An important substantiation of the practical use of mathematical modeling has been stated in the conceptual monographs by Y. F. Blinov, V. Ivantsov, P. V. Serb "Methods of mathematical modeling" and "Mathematical modeling of complex subsystems" [10, 11] . A significant contribution has been made by I.V.Chervjakov « Mathematical model of quality control based on the theory of interval estimation», «Competence and output quality control », « Mathematical methods of reliability theory and quality control Methods of quality management» [12, 13, 14] [16] 3 Algorithms of diagnosing and mathematical modelling of an estimation of quality
The creation of an expedient and mathematically confirmed algorithm of estimating and revealing the defects of building production is a most critical problem to be solved by means of quality management in building production. The methods of mathematical modeling for estimating the quality of production and, consequently, the management of production are closely connected to the algorithms of diagnosing defects of technical, technological and remedial nature [11] .
In terms of mathematics, production proves a certain generator of random numbers, concrete values of quality signs. The group of values, i.e. quality indicators, normally obtained in succession and in identical conditions (homogeneous raw materials, invariable regulations of technological operations, the same equipment kept in good repair, etc.) make up a batch, serving as a sample of the infinite set, generated by production with the abovementioned conditions observed. Shaped up to a certain amount of rules, the batch, being an object of economic, legal and judicial relations between the supplier and the consumer, becomes an independent carrier of quality, numerically expressed in the form of a group indicator (more often as a share of inappropriate units of production in batches or numbers of discrepancies per hundred units of production) Thus, the group indicator of quality is the SPbWOSCE-2016 8009 generalized indicator that features the quality of the batch as a whole via the quality of its separate products [12] . The mathematical aspects of the model of quality assurance are directly derived from a representation of a technological process as the generator of random numbers, quality indicators. The results of quality control supply the data not only about the properties of the product, but also about the properties of the production process, including the methods of its management. The acceptance control of production loses its significance where production is absolutely controllable, analyzed and resistant to regulations and external influence [14] .
Mathematical methods allow to define the boundary values of the level of discrepancies in the batch or in the technological process, broken up into stages, with the boundary values of the expected value of quality indicators at a known dispersion and bilateral restrictions. Thus, there is communication between the interval and dot estimations of the group indicator of quality -the level of discrepancies in the batch of building products or a series of technological operations.
One should well distinguish between the models of distribution of quality indicators and the model of quality assurance procedure, described within the framework of the general theory of decision-making in a state of uncertainty. To arrive at some reasonable decisions on the quality of production and efficiency of the general management of the supplier, there should be used the results of selective control under the plans developed, basing on the statistical models of distribution of quality indicators [14, 15] . Thereupon, the strict mathematical form, allowing to make some corresponding estimations, shows how the reliability of the results of control decreases where the modeling representations about the distributions of indicators are simplified, e.g., owing to the substitution of hypergeometrical distribution by more simple -binomic or Puasson one.
Accordingly, basing on the principle of domination of the general theory of decisionmaking under uncertainty, one should incontestably and unequivocally define the level of trust for an interval estimation of the population mean, compatible with the risk of the final or intermediate consumer at controlling the supplier as well as the supplier's risks at controlling the consumer [12, 19] .
Using the asymptomatic normal property of unknown dispersion, it was shown that, as well as in systems basing on dot estimation at unilateral restriction of an indicator of quality, acceptance factor Κ remains the same as in the case of a known dispersion, and the sample volume of estimated production increases 1 К 2 times. For cases with the bilateral restriction of indicators of quality, the authors offer a method of constructing an area of unconditional trust for the joint distribution of the population mean and a dispersion in the form of an initial ellipse of the dispersion, the semiaxes of which in t* λb co-ordinates only depend on sample volume n and trust factor γ.
Thus, we have:
where а ݈݁ = ( 
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This particular method of constructing a confidential area is not dependable on the distribution type, as it is realized basing on the general conditions of regularity and the method of maximal credibility. Moreover, the efficiency values (interval borders) of the effectiveness function (e.g., level of discrepancies of technological processes), depending on the unknowns of the population mean and a dispersion, should be searched along the border of a real ellipse of dispersion [14] .
Basing on the structural methods of reliability and the popular theorem of integrity of a chain of consistently connected elements, we have offered a method of the multiple parameter quality assurance to allow estimation of the top confidential border of the level of discrepancies of a complex product judging by the results of independent control of the elements of the object or process under study. The authors suggest that in the condition of controlling defining parameters, the top confidential border of the level of discrepancies of the ready-made object only depends on the level of trust and the minimal volume of sampling from the individual plans of control of each parameter and should be calculated using the well-known formula by Kloper-Pirson [14, 20] .
Practical application of the given model in the software of the automated quality monitoring systems, developed by the authors, has shown the following:
1) multiple-parameter control is essentially not a "filter -divider" of the production into fit and unfit; this type of control is expedient for being applied for estimating the level of discrepancies of a complex product or process judging by the results of controlling their constituent elements;
2) settlement value of the level of discrepancies in this method does not depend on the quantity or complexity of those individual parameters that define the quality of the "compound" product as a whole;
3) when controlling using this method, the decision-making rule has been reduced to the "fit -unfit" alternative which allows to avoid extra assumptions and also controlling the type of distribution of some individual resulting quality indicators.
Thus, a combination of the rules of decision-making under this concept with the theory of interval estimation allows: 1) to obtain a higher degree of reliability and informativeness of the results of quality assurance of building production in the relation to both finished products and also technological processes involved;
2) to simplify, in comparison with traditional monitoring systems, selection or calculation of the parameters of the target plan of control and procedure of control itself;
3) to provide conformity of the control methods of the TQM general ideology to the requirements of a series of ISO 9000 standards; 4) to interpret the results of control as the results of quality measurements by using these results to estimate the general management of the company. ΔХн -standard tolerance, n -sampling size. -average index. -standard deviations of parameters. Ks -conformity to norm factor. Kd -absence-of-defects. КТ -parameter of technological process accuracy. Sd -criticality defect parameter. In the denominator, the values of longonormal distributions with parameters are shown Thus, the largest deviations revealed are in the parameters of the thickness of mortar seams, reinforcing, and also some geometrical parameters of masonwork. Judging by the value of Сd parameter of criticality, the defects of brick durability, laying of horizontal seams and reinforcing should be treated as critical defects, while other deviations as less significant ones.
The importance of critical defects calls for their quantitative analysis in order to reveal whatever causes of such deviations, specifically defects in concrete fabric and horizontal seams. The results of monitoring the group parameters of quality (average for all the objects), are presented in Table 2 . 
Conclusions
The independent quality control, basing on some traditional methods of inspection and using the methods of mathematical modeling of the program developed by the authors has shown an insignificant partial discrepancy in the results of estimation which has confirmed both the efficiency of the product and the appropriateness of the concept of mathematical modeling. The authors continue their research in this direction for the purposes of refining both diagnostic systems and quality control systems basing on the mathematical methods of modeling prognostic and diagnostic processes.
